Disparities in fatal and non-fatal injuries between Irish travellers and the Irish general population are similar to those of other indigenous minorities: a cross-sectional population-based comparative study Safa Abdalla, Cecily C Kelleher, Brigid Quirke, Leslie Daly, on behalf of the All-Ireland traveller Health Study team Results: Injury accounted for 36% of PYLL among travellers, compared with 13% in the general population. travellers were more likely to die of unintentional injury than the general population (SMR=454 (95% CI 279 to 690) in men and 460 (95% CI 177 to 905) in women), with a similar pattern for intentional injury (SMR=637 (95% CI 367 to 993) in men and 464 (95% CI 107 to 1204 in women). They had a lower incidence of unintentional injury but those aged 65 years or over were about twice as likely to report an injury. Travellers had a higher incidence of intentional injuries (SIR=181 (95% CI 116 to 269) in men and 268 (95% CI 187 to 373) in women). Injury CFR were consistently higher among travellers.
▪ Irish travellers continue to bear a disproportionately higher mortality burden of unintentional and intentional injury than the Irish general population in the 21st century, with higher case fatality ratios. ▪ Despite lower traveller rates of non-fatal injury overall, elderly travellers had higher rates of nonfatal injury than the general population. ▪ Injury prevention efforts and further research should address the problems of alcohol, suicide and elderly injury among travellers.
Strengths and limitations of this study
▪ Strengths include the use of census and survey data for Irish travellers from a national study with a high household response rate in a generally hard-to-reach population. Also, part of the analysis accounts for an underestimation of nonfatal injury incidence due to incomplete recall. ▪ Limitations include under-reporting of injury events for reasons other than incomplete recall, different methodologies for intent ascertainment between fatal and non-fatal injury in the data sources used, lack of ascertainment of injury risk differentials among survey non-respondents and the use of 2002 general population survey data to compare with 2007-2008 traveller survey data.
INTRODUCTION
Injuries are one of the leading causes of mortality and morbidity worldwide, accounting for 5.8 million deaths (10% of world deaths). They are the leading cause of death among youth aged 15-29 years. 1 Disadvantaged indigenous minorities are known to bear a greater burden of injuries than the general population in their countries. [2] [3] [4] [5] [6] [7] [8] [9] Most of this information comes from the classical parts of the world such as Australia, New Zealand and Canada, where the dire health and social conditions of their indigenous minorities have long been recognised and systems set up and operated to capture reliable information on their trends. In Europe too, Sami men in Sweden, Sami men and women in Finland, [10] [11] [12] Roma women in Serbia 13 and Roma men and women in Bulgaria, 14 all had higher injury mortality than the corresponding general population in those countries.
Irish travellers are an indigenous minority in Europe who have been part of Irish society for centuries, with a distinct culture, language and value system, based on a nomadic tradition. They are similar to many other indigenous minorities in their experience of assimilative social policies and of disadvantage and social exclusion due to discrimination, unemployment and lower education achievement, [15] [16] [17] although cultural and contextual differences remain. Injuries are the leading cause of death among young people in Ireland, 18 and while a wealth of information on injuries in the general population continues to be generated by a range of national routine mortality and morbidity data sources, the lack of ethnic or cultural group identification in such sources hinders their use to investigate the patterns of injuries among travellers. Such epidemiological information is critical for informing targeted injury prevention policies and detecting areas that warrant action and further research. Yet, apart from a 20-year-old record, from a national study, of higher injury mortality than the general population, 19 very little is known about the current burden of injuries among Irish travellers. Recently, the All-Ireland traveller Health Study (AITHS) provided census and survey data that allowed such investigation. We thus aimed to use these data to assess recent disparities in fatal and non-fatal injury between travellers and the general population in Ireland.
METHODS

Study design
This is a comparative study based on cross-sectional population-based data.
Study settings and participants
The study included Irish travellers in the Republic of Ireland together with the general population of the Republic of Ireland as a comparison group.
Outcome measures Potential Years of Life Lost (PYLL) were used to measure the burden of premature mortality due to injury. PYLL are the number of years lost due to death occurring earlier than an arbitrarily determined reference age. Overall and gender-specific disparities between travellers and the general population were expressed as directly age-standardised PYLL rate ratios. Standardised Mortality Ratios (SMR) were used to express overall and gender-specific disparities in unintentional and intentional injury mortality as intent disaggregation of PYLL was not possible with the data available. We expressed disparities in non-fatal injuries as Standardised Incidence Ratios (SIR). We also calculated overall and gender-specific injury Case Fatality Ratios (CFR) for each group.
Data
Traveller mortality and population data We used traveller data from the AITHS. The methodology of the study was published in a series of technical reports. 20 21 Ethical approval for AITHS in the Republic of Ireland was obtained from the University College Dublin Human Research Ethics Committee, and all participants provided a written informed consent. The definition of a traveller in AITHS was a person identified by him or herself and others as a member of the traveller community, in keeping with the definition of the traveller community in the Equal Status Act in Ireland. 22 The study included a census of Irish travellers conducted over 6 weeks starting from mid-October 2008, with a response rate of 78% of traveller families in the Republic of Ireland. All families completed the census section. In addition, mothers completed a child health status interview if there was a child aged 5, 9 or 14 years in the family. Otherwise, an adult aged 15 years or over was selected at random from available adults to complete either a health status or a health service utilisation interview. In this way, all eligible households completed the census survey and, if eligible, one further subinterview.
The mortality substudy of AITHS provided the number of deaths, including injury deaths, over the year preceding the census. Travellers' deaths were reported mainly by census respondents, with additional reports by Public Health Nurses working with traveller families. Following duplicate elimination, a final list of traveller deaths was successfully matched with the official database of death records maintained by the General Registrar Office (GRO) for 104 (63%) of a total of 166 identified deaths, with the identification of 22 further deaths not reported by the other sources, but with dwelling or occupation characteristics that were typical of travellers. Ninety-three per cent of the reported ages for those successfully matched with the official database were within a 5-year range of the ages in the official death record. The GRO death records were matched next with the Central Statistics Office (CSO) database of International Classification of Disease (ICD)-10 coded causes of death to obtain the traveller death codes for comparability with the general population. Deaths coded to mental and behavioural disorder (F00-F99) were included with those coded to external causes (V01-Y89), in keeping with the current CSO practice of reporting the former as unintentional injuries. Among the successfully matched deaths, 22 of 26 deaths coded to external causes (V01-Y89) were also reported as injury deaths by traveller respondents. The latter reported a total of 23 injury deaths. We thus considered unconfirmed injury deaths to be of acceptable validity and included them in the total injury death count. We used traveller population counts from AITHS census for rate calculations.
Traveller non-fatal injury data
The adult health status survey (a sample size of 1663; 702 men and 961 women) provided retrospective data on the occurrence of any injury serious enough to limit daily activity among travellers over the 2 years preceding the survey, and intent of the most recent injury (table 1) .
General population mortality and population data General population injury deaths by age, gender and intent were obtained from the 2008 CSO report of prospectively registered deaths coded to external causes (V01-Y89) and to mental and behavioural disorder (F00-F99). 23 Population counts from census 2006 were used for rate calculations. 24 
General population non-fatal injury data
The publicly available national Survey of Lifestyle, Attitude and Nutrition (SLAN) 2002 of adults aged 18 years or over with a sample size of 5992 provided comparable retrospective data on non-fatal injury, 25 using the same survey items as the travellers' adult health status survey (table 1). The survey was originally powered to detect differences in key lifestyle factors by socioeconomic status, with allowances for non-response and likelihood of ineligibility. A national postal sample was generated randomly and proportionately distributed by population size of the former Irish health boards and their urban-rural distributions. 26 Analysis Potential Years of Life Lost PYLL were calculated with 100 years as the reference age. The average age at death was taken as 0.1 years for infants and 2.6 years for the 1-4 years' group. For the remaining groups, it was age at the beginning of the age group added to half the age group width, assuming a uniform distribution of deaths across the age group. For the open-ended group, it was twice the mean survival for that age according to Silcock et al.
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Age-specific PYLL rates and the direct age-standardised PYLL rate for travellers were computed, with the general population as the reference. Age-standardised PYLL rate ratios were calculated as the ratio of the traveller's estimate to the general population estimate, with 95% CIs computed using the method described by Kuroishi et al.
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Standardised Mortality Ratios Using indirect standardisation, we calculated SMR by gender and intent, as the small age-specific number of traveller deaths prohibited intent disaggregation of PYLL. SMRs were the ratio of the observed number of traveller injury deaths to that expected if the traveller population experienced the age-specific injury death rates of the general population. The intent breakdown of observed numbers was obtained by applying the distribution by intent of ICD-10 coded deaths (unintentional: V01-X59, F00-F99, intentional: X60-Y09) to the total number of deaths in each gender group, and redistributing the injuries of unspecified intent proportionately over unintentional and intentional injuries where applicable. The exact 95% Poisson confidence limits were calculated for SMRs using the χ² distribution as proposed by Ulm. 29 Statistical significance was indicated by 95% CIs that did not include 100.
Standardised Incidence Ratios
SIRs were calculated by gender and intent overall and for those aged 15-64 years and those aged 65 years and over, separately. SIR was the ratio of the observed number of traveller non-fatal injuries to that expected if travellers experienced the age-specific retrospective incidence of non-fatal injury of the general population. Ninety-five per cent CIs for SIRs were calculated in the same way as those for SMRs. The online supplementary appendix table details the formulas used in the calculation of the estimates and their CIs.
Case Fatality Ratios
We estimated injury CFR as the ratio of injury deaths to the total number of fatal and non-fatal injuries over 1 year. The number of non-fatal injuries was obtained by correcting the 2-year-recall non-fatal injury rate for underestimation due to failure to recall injuries far back in the recall period, and then annualising it by dividing by two. Recall correction factors were based on recall patterns observed in the 2003 World Health Surveys conducted by the WHO. The recall analysis was performed for the Global Burden of Disease-2010 Study (Bhalla K, personal communication, Harvard School of Public Health, 2012. Publication reporting results is forthcoming). Using recall patterns for medically attended and non-medically attended injuries separately, correction factors based on four recall periods, 1, 3, 6 and 12 months preceding the surveys were estimated. Logarithmic models were fitted to the change in annualising factors with recall time (R 2 =0.89 for medically attended injuries, 0.98 for non-medically attended injuries), and were used to predict the correction factor for 2-year recall; 2 for medically attended injuries and 3.8 for non-medically attended injuries. Using the predicted factor for medically attended injuries to correct the annualised rate of emergency department attended injuries from the SLAN 2002 data yielded an estimate (6%) that was reassuringly not substantially different from the independently derived overall rate of emergency department attended injuries in those aged 15 years and over (8%), based on national extrapolations of the results of a pilot injury surveillance project in 2005, 30 and converted from episode-based rate to a person-based rate using injury data from the SLAN 2007 survey. We applied the same factors to unintentional and intentional injuries, as the available data did not allow the development of intent-specific factors. We used the same factors to correct traveller and general population rates, which were then applied to the traveller population aged 15 years and over in 2008 and the general population aged 15 years and over in 2006, respectively. Survey data were analysed using BM-SPSS (V.18). All other calculations were conducted in Excel 2007 spreadsheets.
RESULTS
Comparing the burden of injury deaths between travellers and the general population (table 2), a total of 188 traveller deaths occurred over 1 year, 27% of which were due to injury (33% in men and 18% in women), compared with 8% in the general population (10% in men and 6% in women). The median age at death from injuries was 35 years in men and 32 years in women, much lower than that in the general population (47 years in men and 78 years in women). Injuries accounted for 36% of PYLL among travellers (41% in men and 25% in women), compared with 13% in the general population (17% in men and 8% in women).
Unintentional deaths represented a larger proportion of injury deaths in travellers and the general population, but the proportion of intentional injuries was higher in travellers than the general population (figure 1). In both travellers and the general population, the majority of deaths of the intentional category were suicides and intentional self-harm (12 of 13 traveller deaths identified at GRO, and 424 of 463 (92%) of the general population deaths). Of the unintentional category, more than half of the traveller deaths (12 of 17) were accidental poisoning, half of them due to alcohol, while only 24% (229 of 974) of the general population unintentional deaths were due to accidental poisoning. Table 3 displays the disparities in fatal and non-fatal injuries between Irish travellers and the Irish general population in terms of age-standardised PYLL rate ratios, SMRs and SIRs for those aged 15 years and over, by gender and intent. Both PYLL rate ratios and SMRs indicated higher injury mortality among travellers (PYLL rate ratio of 490 (95% CI 368 to 652 and SMR of 496 (95% CI 368 to 654)). At the intent level, men and women were more than four times more likely to die of unintentional injury than their general population counterparts. Traveller men were more than six times more likely to die of intentional injuries, and traveller women were more than four times more likely to die of intentional injuries. Travellers had a lower incidence of unintentional injury than the general population (SIR of 42 (95% CI 32 to 55) in men and 46 (95% CI 34 to 61) in women), but those over the age of 65 were about twice as likely to report an injury as the general population. All these differences were statistically significant. The same pattern was apparent for unintentional injuries, although the differences in those aged 65 years and over were not statistically significant. Travellers had a statistically significantly higher incidence of intentional injuries (SIR of 181 (95% CI 116 to 269) in men and 268 (95% CI 187 to 373) in women). The overall injury CFR was 25/1000 in traveller men and 8/1000 in traveller women, compared with 4/1000 in general population men and 3/1000 in general population women (table 4). The CFR was consistently higher in travellers than the general population, a gap that was, in its relative form, more marked for unintentional (15/ 1000 among travellers compared with 3/1000 among the general population) than intentional injuries (20/ 1000 among travellers compared with 8/1000 among the general population) and for men than women.
DISCUSSION
Summary of main findings
Our analysis revealed stark inequalities in the burden of injury affecting one of Europe's indigenous minorities, with a higher proportion of injury deaths and PYLL, and death at younger ages in comparison to the general population, contributing to the shape of their population pyramid (see online supplementary appendix figure) . After two decades, Irish travellers are still at higher risk of dying of an injury than the general population, more so for intentional than unintentional injuries. Although they fared better in terms of non-fatal injuries, this was not the case in older travellers and nor was it the case for all types of injuries. Intentional injuries occurred at a higher rate among travellers than the general population in both the young and the old, and travellers had a higher CFR from both intentional and unintentional injuries.
Strengths and limitations
The strength of this study is that it used census and survey data for Irish travellers from a national study with a high household response rate in a generally hard-to-reach population. Also, part of the analysis accounted for underestimation of non-fatal injury incidence due to recall bias. However, before discussing the findings, we note their limitations. Injury events are subject to under-reporting in mortality and morbidity surveys for other reasons apart from incomplete recall, and intentional injuries in particular might have been under-reported. There is no reason to suspect differential under-reporting of non-fatal injuries, and in this case conclusions about differentials between travellers and the general population in non-fatal injury would be unaffected. As multiple sources were used to identify traveller deaths, it is also unlikely that under-reporting of retrospectively identified traveller deaths is a major issue, and even if this was the case, travellers would have an even higher injury mortality than that observed here. Another limitation is that the intent for injury deaths was mainly medicolegally determined, while the intent for non-fatal injuries was self-reported, which could have caused some mismatch in the numerator and denominator of the intent-specific CFR. There are no pointers to potential differential misclassification of intent between travellers and the general population. It is also unlikely that differential misclassification of non-fatal injury intent had a role in generating the considerably lower unintentional injury rate among travellers, as it cannot similarly explain the reversal of this pattern in older travellers. The non-fatal differential findings are generalisable insofar as the non-respondents to the surveys were not different from respondents with respect to injury risk, which could not be ascertained here. All injuries  38  1402  1474  384778  25  4  Unintentional  21  998  1054  351398  20  3  Intentional  17  404  420  33380  39  12  Women  All injuries  10  832  1319  276035  8  3  Unintentional  7  729  766  242816  9  3  Intentional  3  103  554  33219  5  3  Total  All injuries  48  2234  2793  660813  17  3  Unintentional  28  1727  1819  594214  15  3  Intentional  20  507  974  66599  20  8 Some totals do not add up due to rounding.
Discussion of findings
The findings largely echo what is known about the burden of injury in other disadvantaged indigenous minorities. The lower rate of reported unintentional non-fatal injury among young travellers, however, is not in keeping with the higher unintentional non-fatal injury among the indigenous people of Australia, who had 1.5-1.8 times the hospitalisation rates of the non-indigenous population for transport and other unintentional injuries among those aged less than 74 years compared with the general population. 8 It is likely that the higher travellers' CFR resulted from the distribution of injury causes being skewed towards more fatal causes than in the general population, namely alcohol poisoning, which featured strongly as a cause of unintentional injury deaths. Although travellers report a lower frequency of alcohol consumption than the general population, they have higher proportions of excessive alcohol consumption than a socioeconomically comparable group of the general population. 20 The problem of excessive alcohol consumption among travellers could in fact be underestimated in a cross-sectional survey of survivors. It is also possible that while alcohol poisoning was classified as an injury in mortality data, non-fatal alcohol intoxication was not conceptualised by survey respondents as an injury. The higher mortality could also partly be due to differences in care seeking behaviour or access to appropriate medical care such as alcohol dependence services.
Another reason why young travellers had lower unintentional injuries rate overall could be fewer opportunities for engagement in activities such as education, work related activities and sports that would put them at risk of transport and other unintentional injury. Factors implicated in the higher unintentional transport injury mortality and morbidity among indigenous minorities in Australia, Canada and Scandinavia, namely remoteness and the use of off-road vehicles, 3 5 12 are unlikely to affect travellers. Although 'going on the road' is a defining feature of traveller culture, nearly 80% of traveller families have not travelled for more than 3 days in a year, and only a small proportion of travellers (less than 20%) live in accommodation conditions perceived by them as unsafe or associated with environmental hazards, such as proximity to a main road. 20 A higher unintentional injury rate among older travellers would not be surprising on the other hand, as older travellers report higher proportions of poor health and chronic illnesses. 31 Those would compound ageing-related factors such as gait problems, which increase the risk of falls, the commonest cause of elderly injury. 31 32 This was also reflected in the finding of a higher hospitalisation rate for head injury among Australian indigenous people aged 60 years or over, where 80% of injuries were due to falls. 7 Suicide has recently overtaken road traffic injury as the main cause of injury death in Ireland, 33 and the finding that it caused the majority of travellers' intentional injuries indicates that this is an even greater problem among travellers. Non-fatal intentional selfharm could also be more common among travellers, accounting for the higher rates of intentional injury together with interpersonal violence. Fatal and non-fatal self-harm and assault also occur at a higher rate among other disadvantaged indigenous minorities. 5 8 It is quite likely that behind these findings lie complex pathways translating distress from adverse social circumstances into physical harm. Excessive alcohol consumption could have a role in these pathways, being closely related to suicide and interpersonal violence, [34] [35] [36] and alongside other substance misuse, it was found to be associated with suicide in other disadvantaged groups. [37] [38] [39] [40] [41] Despite the lack of exact estimates, illicit drug use too seems to be a substantial and increasing problem among travellers. 20 42 Conclusion and implications Irish travellers continue to bear a disproportionate burden of injury in patterns that seem to fit well with the circumstances of social exclusion and deprivation that affect most of them, and the expected negative impact of such circumstances on mental and physical health. Injury prevention efforts targeting Irish travellers should thus be scaled up, utilising evidence-based effective interventions within a social determinants framework. While the experience of other countries with similarly affected culturally distinct minorities in Europe and elsewhere may offer useful guidance, the specificity of Irish travellers' circumstances, which is quite likely reflected in some of the findings, should be taken into consideration when planning such efforts. In the case of Irish travellers, a focus on preventing suicide, alcohol misuse and elderly injury should materialise in existing and future policies, action and research.
